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rizations. Moreover, the party status of male politicians seems to become visible in their body motion.
© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).Keywords:
Nonverbal communication
Motion cues
Social cognition
Politics
Ethology
Impression formation1. Introduction
Nonverbal cues affect impression formation (Ambady, Bernieri, &
Richeson, 2000; Borkenau, Mauer, Riemann, Spinath, & Angleitner,
2004) and decision making in the public arena (Rule & Ambady, 2011;
Zebrowitz & Montepare, 2008). For instance, attributions of dominance,
trustworthiness, competence and other personality traits to speciﬁc facial
features of political candidates can be reliable predictors of hypothetical
and actual election outcomes (Antonakis & Dalgas, 2009; Chen, Jing, &
Lee, 2014; Little, Roberts, Jones, & DeBruine, 2012; Olivola & Todorov,
2010; Oosterhof & Todorov, 2008; Poutvaara, Jordahl, & Berggren, 2009).
Apart from facial and other nonverbal cues people also read socially
relevant information from and into body motion. They recognize emo-
tions in arm movements (Pollick, Paterson, Bruderlin, & Sanford, 2001),
in whole body gestures (Atkinson, Tunstall, & Dittrich, 2007), and in
movements displayed during interpersonal dialog (Clarke, Bradshaw,
Field, Hampson, & Rose, 2005). Moreover, they perceive personality
traits in dance movements (Hugill, Fink, Neave, Besson, & Bunse, 2011)
and in walking behaviors (Thoresen, Vuong, & Atkinson, 2012), and
health related cues and personality in the bodymovements of politicians
giving a speech (Koppensteiner, 2013; Koppensteiner &Grammer, 2010;
Kramer, Arend, & Ward, 2010).
Humans and animals appear to use expansive body postures, ex-
pressive body movements, and broad gestures to display power andoppensteiner).
. This is an open access article underdominance (Carney, Hall, & LeBeau, 2005; De Waal, 2007; Eisenberg &
Reichline, 1939; Mehrabian, 1972; Tiedens & Fragale, 2003). Also, peo-
ple adopting open and expansive postures (i.e., power posing) have an
enhanced sense of power (Carney, Cuddy, & Yap, 2010; Huang,
Galinsky, Gruenfeld, & Guillory, 2011; Park, Streamer, Huang, &
Galinsky, 2013). All this implies that there is a link between dominance
and expansiveness in body postures and body movements.
Communicating dominance as well as building connections to
followers are vital abilities for leaders and politicians. Skilled self-
presenters communicate their dominance by reassuring followers in
noncompetitive contextswhile threatening thosewhowould jeopardize
group stability (Stewart, Salter, & Mehu, 2009; Stewart, Waller, &
Schubert, 2009). Consequently, speakers may not only present them-
selves differently according to their personality and their rhetorical skills
but also according to situational factors such as their role in parliament.
In the present study we selected brief video clips of politicians and
mapped the body movements of the speakers onto animated stick-ﬁg-
ures to control for appearance features. Then we asked people to
judge these stimuli on dominance as well as on two additional basic so-
cial categories, namely trustworthiness and competence (Fiske, Cuddy,
& Glick, 2007; Oosterhof & Todorov, 2008). In line with previous re-
search we examined to what degree expansiveness in body postures
and in body motion is related to judgments of dominance. To track
down the relative contributions of body motion and expansiveness,
we also investigated the inﬂuence of the quantity of motion. Analyses
of the relationship of perceived trustworthiness and perceived compe-
tence with nonverbal cues were exploratory, because there is no re-
search upon which to derive clear hypotheses. Our measures werethe CC BY license (http://creativecommons.org/licenses/by/4.0/).
Fig. 1. Landmarks that have been used to extract horizontal and vertical movements of
different body parts. Variation in distances between landmarks yields time series of
amplitudes that were used to create measures of expansiveness.
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be guided by simple and salient cues (Koppensteiner, 2013).
This study pursued several aims. In accordance with previous re-
search we intended to show that people's impressions of a speaker's
dominance are guided by expansive body postures and expansive
body movements. In addition, we investigated whether the quantity
of body motion also inﬂuences ratings of dominance. We also explored
whether ratings of trustworthiness and competence, which have been
shown to be important qualities in judgments of faces, are related to
our “nonverbal measures”. Males tend to challenge someone else's sta-
tus by dominance contests (Mazur & Booth, 1998). Moreover, male
speakers appear to display motion behaviors that lead to higher ratings
of extraversion than themotion behaviors displayed by female speakers
(Koppensteiner & Grammer, 2011) and perceived extraversion of
speakers'motion behaviors is positively related to perceived dominance
(Koppensteiner, Stephan, & Jäschke, 2015). Thus, we expected male
speakers to showmore dominance displays than female speakers. Final-
ly, we examined whether speakers (i.e., their stick-ﬁgure animations)
from the opposition and speakers from the government are judged dif-
ferently on dominance, trustworthiness and competence and whether
such differences show an interaction with gender.
2. Method
2.1. Participants
At locations throughout the University we recruited 60 participants
(33 females and 27 males; ageM= 24.2 years, SD= 4.1) to take part
in our rating experiment (see also Koppensteiner et al., 2015). Partici-
pants received a ﬁnancial compensation of €5.
2.2. Stimulus preparation
Using a random number generator we selected 60 speeches from
parliamentary sessions (29.11.2012, 30.11.2012, 14.12.2012) of the
German Parliament. Deviations from random selection were necessary
to reach equal numbers of male and female speakers (i.e., 30 different
males and females) and nearly equally sized groups representing the
parties. From each of the selected speeches we extracted brief, random-
ly chosen video segments with an average length of 15 s. Thirty-two
speakers belonged to opposition parties (i.e., SPD, Bündnis 90/Die
Grünen, Die Linke) and 28 speakers belonged to the government
(i.e., CDU, FDP).
To encode behavior we used the program SpeechAnalyzer, which
runs through a movie frame by frame. In the ﬁrst frame of each video
clip, so called landmarks were positioned on the speaker's forehead, the
hollow of the throat between the collar bones, ears, shoulders, elbows,
hands, a spot in themiddle of the body near the navel, and at the corners
of the lectern (see also Koppensteiner, 2013; Koppensteiner & Grammer,
2010). Shifts in the positions of these body regions were automatically
tracked by software routines based on optical ﬂow (e.g., landmark of
left shoulder in frame one was moved to position of left shoulder in
frame two). As these software routines are prone to error, landmark po-
sitions often had to be corrected doing drag and drop operationswith the
computer mouse. This procedure of behavior encoding on the basis of
landmark shifts yielded a time series of two dimensional marker
positions that were used to create stick-ﬁgure animations (Fig. 1)
representing the speakers' body movements. We only used every third
frame in the encoding process; linear interpolation was used to ﬁll in
missing frames.
2.3. Procedure
Participants were brought to our laboratory and asked to rate stick-
ﬁgure animations of speakers. They received instructions on how to use
the rating program and performed the rating tasks on their own (i.e., noexperimenter present) using a computer-controlled interface. Stick-
ﬁgure video clips were presented on the left-hand side of the user inter-
face; rating scales thatwere named dominant, trustworthy, and compe-
tentwere displayed on the right hand side. Participants completed their
ratings by dragging a track bar control to the right pole (i.e. named
strongly disagree) or the left pole (i.e., named strongly agree) of the rat-
ing scales using a computer mouse. The scales were divided into 200
subunits, with −100 being the minimum value and +100 being the
maximum value (i.e., similar to a visual analog scale). Time to complete
the ratings was unrestricted. Each participant rated a subset of 20 ran-
domly selected stick-ﬁgure animations (i.e., each participant rated
her/his own set of stimuli, which were presented in randomized
order). All video clips were presented without sound.
2.4. Analysis
Coordinate data obtained during the behavior encodingwas used for
analyses of bodymotion. Previous studies have shown that the horizon-
tal and vertical components of bodymotion affect impression formation
differently (Koppensteiner, 2013; Koppensteiner & Grammer, 2010).
For this reason we decomposed the speakers' body movements into
horizontal (x) and vertical (y) components by calculating distances be-
tween the coordinates of different landmarks.We determined themag-
nitude of vertical hand movements: the sum of lectern(y) – right
hand(y) and lectern(y) – left hand(y), and vertical body movements:
throat(y) – lectern(y). In a second step we determined horizontal
hand movements: throat(x) – right hand(x) and left hand(x) –
throat(x) and horizontal body movements: throat(x) – origin(x). This
gave four time series of changing landmark distances from which we
extracted the amplitudes between successive local maxima and local
minima. The sum of all vertical amplitudes served as an estimate of
the overall vertical distances a moving body produced (i.e., overall ver-
tical expansiveness in motion) while the sum of all horizontal ampli-
tudes served as an estimate of the overall horizontal distances a body
produced (i.e., overall horizontal expansiveness in motion). The sum
of the number of local minima and maxima, on the other hand, served
as an estimate of the vertical quantity of motion and as an estimate of
Table 2
Bivariate correlations between trait ratings and nonverbal measures.
Trait ratings
Measures Dominance Trustworthiness Competence
Vertical expansiveness .48⁎⁎⁎
[.26, .64]
−.25⁎
[−.47, .02]
.03
[−.21, .29]
Horizontal expansiveness .29⁎
[.03, .52]
−.17
[−.42, .07]
−.02
[−.27, .22]
Vertical amplitudes .68⁎⁎⁎
[.53, .77]
−.34⁎⁎
[−.52,−.12]
−.06
[−.28, .20]
Horizontal amplitudes .52⁎⁎⁎
[.32, .69]
−.33⁎⁎
[−.55,−.03]
−.12
[−.39, .16]
Vertical quantity of motion .54⁎⁎⁎
[.22, .72]
−.33⁎⁎
[−.55,−.03]
−.15
[−.39, .07]
Horizontal quantity of motion .55⁎⁎⁎
[.36, .68]
−.45⁎⁎⁎
[−.61,−.25]
−.19
[−.39, .03]
Overall motion .70⁎⁎⁎
[.55, .80]
−.38⁎⁎
[−.57,−.13]
−.09
[−.34, .17]
Note. Values in brackets are 95% conﬁdence intervals based on bootstrap samples with
9999 replicates. Expansivenessmeasures aremaximal distances between hands (horizon-
tal) or maximal distances between hands plus throat and lectern (vertical). Amplitudes
are sum of distances produced by a moving body. Quantity of motion is the sum of the
minima and the maxima a moving body produces (i.e., measure is independent of ampli-
tude). Overall motion is a composite measure of the sum of vertical and horizontal ampli-
tudes. N= 60.
⁎ p b .05.
⁎⁎ p ≤ .01.
⁎⁎⁎ p ≤ .001.
Fig. 2. Position shifts of landmarks changes distances between landmarks (see Fig. 1). This
gives curves with local minima and local maxima (e.g., hand going up and down).
Distances between successive local maxima (Max) and local minima (Min) yields
amplitudes. Summing the amplitudes of such a curve (or sequence of behaviors)
provides a measure of a body movements' expansiveness. Dashed lines give three
examples of amplitudes between successive local extremes.
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motion amplitudes (see Figs. 1 and 2). In addition to this we also used
single positions of the speakers' bodies in our analyses. The maximal
horizontal distance between the speakers' left and right hand served
as a measure of maximal horizontal expansiveness. Similarly, the sum
of the maximal vertical distances between the speakers' hands and the
lectern and between the speakers' throats and the lectern served as
measures of vertical expansiveness.
In summary, we created three types ofmeasures: (1) ameasure that
captures both expansiveness and the quantity of motion, (2) a measure
that only captures the quantity of motion, and (3) a measure that cap-
tures expansiveness without including the quantity of motion. Ampli-
tudes and distance measures were corrected for variation in body
height by dividing them by the maximum vertical distance between
the lectern and the speakers' foreheads (i.e., stick-ﬁgure height).
Each stimulus was rated by a range from 18 to 22 participants (M=
20). For the statistical analyses we averaged these ratings. Motion vari-
ables tend to be highly interdependent, which affects the interpretation
of regression coefﬁcients of multiple regressions. For this reason we
used simple bivariate correlations (with bootstrapped conﬁdence inter-
vals) to examine the relationships between the variables.We also divid-
ed the sample of stimuli into four categories: male and female speakers
belonging to the opposition andmale and female speakers belonging to
the government. The differences between these groups in trait ratings
and motion measures were assessed by calculating means with
bootstrapped conﬁdence intervals. As we expected interactions be-
tween speaker gender and role in Parliament (opposition or govern-
ment), we also calculated a series of two-factorial Type III ANOVAs.Table 1
Bivariate correlations between measures of motion and expansiveness.*
Measures Vert. expan. Hori. expan.
Vertical expansiveness –
Horizontal expansiveness .21
[−.02, .42]
–
Vertical amplitudes .71⁎⁎⁎
[.54, .83]
.13
[−.09, .35]
Horizontal amplitudes .37⁎⁎
[.16, .57]
.42⁎⁎⁎ [.23, .61]
Vertical quantity of motion .24
[−.02, .46]
−.11
[−.32, .13]
Horizontal quantity of motion .36⁎⁎
[.03, .61]
.00
[−.23, .22]
Note. Values in brackets are 95% conﬁdence intervals based on bootstrap samples with 9999 rep
tances between hands (horizontal) ormaximal distances between body plus hands and lectern (
are sum of minima and maxima a moving body produces (i.e., measure is independent of amp
⁎⁎ p ≤ .01.
⁎⁎⁎ p ≤ .001.All statistical analyses were carried out in the program R (R Core
Team, 2013).3. Results
Correlations between the indices of body motion and expansiveness
(Table 1) revealed a wide range of interdependencies. For instance, hor-
izontal and verticalmeasures ofmotionwere strongly linked. Speciﬁcally,
speakers that showed a great a deal of expansive movements along the
vertical axis (up and down movements) also showed expansive move-
ments (e.g., handsmoving from the left to the right) along the horizontal
axis. A similar relationship was found between horizontal and vertical
quantity of motion. Measures of static expansiveness (i.e., maximal dis-
tance between hands and hands held up high) were strongly correlated
tomeasures of expansiveness of motion (i.e., amplitudes). Consequently,
speakers who produced expansive body postures also tended to produce
expansive movements and speakers who produced expansive move-
ments also showed a high quantity of motion. Because our nonverbal
measures showed strong interdependencies (Table 1) we also created aVert. ampl. Hori. ampl. Vert. quant.
–
.55⁎⁎⁎ [.38, .70] –
.61⁎⁎⁎ [.45, .71] .49⁎⁎⁎ [.28, .64] –
.66⁎⁎⁎ [.48, .79] 0.46⁎⁎⁎ [.19, .66] .65⁎⁎⁎ [.50, .75]
licates. Expansiveness is a measure based on a single posture comprising themaximal dis-
vertical). Amplitudes are sumof distances covered by amoving body. Quantities ofmotion
litude). N= 60.
Table 3
Interactions between the speakers' role in parliament (opposition or government) and the
speakers' gender on the basis of Type III ANOVA's.
Gender Opposition or
government
Interaction
Ratings or motion measures F(1,56) ηp2 F(1,56) ηp2 F(1,56) ηp2
Dominance .02 .00 .18 .00 5.13⁎ .08
Trustworth. 1.26 .02 .16 .00 4.00⁎ .07
Competence .09 .00 .70 .01 .30 .01
Overall motion .57 .01 .73 .00 .38 .01
Note.; Trustworth. = trustworthiness; Horz. = horizontal; Vert. = vertical; ηp2 = partial
eta-squared. Overall motion is a composite of horizontal and vertical amplitudes.
⁎ p b .05.
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amplitudes.
Stick-ﬁgures rated high on dominance tended to be rated low on
trustworthiness (r(58) =−.57), those rated high on trustworthiness
were also rated high on competence (r(58) = .76), and no relationship
(r(58) =−.11) was found between dominance and competence (see
also Koppensteiner et al., 2015). Thus, in part dominance and trustwor-
thiness were mutually exclusive categories.
Indices of body motion, expansiveness and our composite measure
of motion showed profound relationships with ratings of dominance
and trustworthiness. Perceived competence did not yield a meaningful
relationship with any of our measures (Table 2). Stick-ﬁgures adopting
an expansive body posture, displaying expansiveness in overall motion
behavior and a great deal of bodymovements were rated high on dom-
inance. These ﬁndings indicate that people not only ascribe dominance
to static cues of expansiveness but also tomotion cues. Low tomoderate
interrelations betweenexpansiveness of bodypostures and the quantity
of motion – a motion measure independent of amplitude – further sup-
ported such an interpretation (see Table 1).
The negative relationship between trait ratings of dominance and
trustworthinesswas also reﬂected in correlations betweenmotionmea-
sures and trustworthiness. There were negative relationships through-
out (Table 2). Overall, this can be condensed into a simple formula,
namely that high ratings of trustworthiness were linked to low activity
in body motion.
In the second step we analyzed whether the stick-ﬁgures were
judged differently on dominance, trustworthiness, and competence de-
pending on the speakers' gender and their party status (i.e., opposition
or government). ANOVAs yielded signiﬁcant interactions between
gender and the politicians' role in parliament (i.e., opposition or
government) for perceived dominance and perceived trustworthiness
(Table 3). Inspection of the mean ratings for dominance provided de-
tailed insights into the differences between the four groups we investi-
gated (Table 4 and Fig. 3). Perceived dominance was highest for males
belonging to the opposition parties. In particular, when comparedTable 4
Mean trait ratings and means of motion measures grouped by the speaker's role in parliament
Government
Ratings or motion M. Female Male
Dominance −3.46 (26.66)
[−18.03, 10.66]
−4.75 (
[−14.45
Trustworth. −.56 (14.60)
[−8.29, 7.56]
5.90 (13
[−1.04,
Competence 9.6 (12.47)
[2.56, 15.98]
11.13 (1
[4.94, 1
Overall motion 13.35 (5.61)
[11.18, 17.87]
14.56 (5
[12.05,
Note. Values in parenthesis are standard deviations. Values in brackets are bootstrapped 95% co
motion is a composite of horizontal and vertical amplitudes. Rating scales ranged from−100 to
Opposition/female n= 18.with the ratings of males and females belonging to the government,
this result was impressive (conﬁdence intervals shownooverlap). Find-
ings for trustworthiness were similar to ﬁndings of dominance. Again,
the ratings of males belonging to the opposition stood out (Table 2).
They received the lowest ratings on trustworthiness of all groups.
The compositemeasure of overall motion provided no signiﬁcant in-
teraction between gender and party position (Table 3). Means and their
conﬁdence intervals showed that overall motion was highest for males
from the opposition (Table 4). This was in line with this group's ratings
on dominance. However, the differences in trait ratings were not con-
vincingly reﬂected in our motion measure. Therefore, people's ratings
must be guided by additional nonverbal cues.
4. Discussion
To display dominance humans and animals make broad gestures or
adopt expansive body postures (e.g., DeWaal, 2007; Mehrabian, 1972).
We investigated whether people perceive such dominance cues in the
bodymotion of politicians giving speeches. For this purposewe translat-
ed short excerpts from different speeches into stick-ﬁgure animations
and extracted the “maximum expansiveness” (i.e., expansiveness of a
single posture), the overall “expansiveness ofmotion” and “the quantity
of motion”. All threemeasures were strongly interrelated and good pre-
dictors of perceived stick-ﬁgure dominance. This indicates that speakers
who adopt expansive postures also produce such expansive postures
frequently. Moreover, expansive postures lead to impressions of domi-
nance and perceiving such expansive postures frequently may even re-
inforce such impressions.
In contrast to dominance, trustworthiness was associated with low
expansiveness in motion and a low number of movements. Such a neg-
ative relationship between dominance and trustworthiness was also
reﬂected in the trait ratings. Therefore, displays of high dominance
have a negative impact on impressions of trustworthiness. Taking a
closer look at the results revealed that our “nonverbal measures” were
not as strongly related to trustworthiness than to dominance. In other
words, people perceived dominance more easily than trustworthiness
in the nonverbal cues we extracted. This is not surprising because
dominance displays are not subtle in general and intended to attract
attention.
Stick-ﬁgures perceived as trustworthy were also perceived as
competent, yet we found no relationship between our “nonverbal
measures” and competence. Despite being one of the basic social cate-
gories in judgments of politicians (Fiske et al., 2007) competence was
not conveyed by the cues we extracted. It is conceivable that compe-
tence is associated with motion patterns our simple measures failed to
capture. However, it is also possible that people, although able to per-
ceive competence in facial cues, are unable to perceive competence in
body motion.
First impressions may represent a cognitive adaptation that helps to
decide whether to approach or to avoid someone (Oosterhof &(government or opposition) and the speakers' gender.
Opposition
Female Male
21.31)
, 5.74]
.43 (29.19)
[−11.48, 14.85]
28.39 (19.82)
[13.48, 35.61]
.73)
11.99]
−2.79 (15.85)
[−10.07, 3.98]
−12.04 (15.71)
[−19.31,−3.81]
3.63)
7.78]
5.39 (13.74)
[−.50, 11.90]
3.08 (13.65)
[−3.64, 9.83]
.52)
17.23]
14.06 (6.60)
[11.50, 17.56]
17.83 (3.66)
[15.92, 19.62]
nﬁdence intervals on the basis of 9999 replicates. Trustworth. = trustworthiness; Overall
+100. Government/male n=16; Government/female n=12; Opposition/male n=14;
Fig. 3. Interaction plots showing mean ratings of dominance and trustworthiness grouped by party status and gender (rating scales ranged from−100 to +100).
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and the ratings may be classiﬁed as “positive versus negative”. However,
previous studies using stick-ﬁgure stimuli show that the body move-
ments of speakers allow more than such simple categorizations
(e.g., Koppensteiner et al., 2015; Koppensteiner, 2013). In the present
study we only extracted conspicuous dominance cues, which may have
a predominant inﬂuence on ﬁrst impressions, but more in depth social
evaluations may be based on more complex motion cues. Also, it is not
clear whether social categories such as those applied here or the Big
Five personality dimensions sufﬁciently capture the information people
perceive in motion cues (see also Thoresen et al., 2012). To clarify this
follow-up studies are needed.
Politicians change their rhetoric depending on the situation or their
role in Parliament (Pancer, Hunsberger, Pratt, Boisvert, & Roth, 1992;
Tetlock, 1981). This study is a ﬁrst step toward investigating whether
such ﬂexibility in self-presentation also becomes apparent in body
motion. Although the results obtained need to be backed by addi-
tional studies, they support such an assumption regarding male
speakers in the opposition. Stick-ﬁgures representing male politi-
cians in the opposition were perceived as more dominant but less
trustworthy than stick-ﬁgures representing politicians of the gov-
ernment. However, to provide more clarity future work needs to
elaborate on this and test whether former opposition members
change their nonverbal performance when they become members
of the government.
Although a previous study using stick-ﬁgure stimuli revealed differ-
ences between male and female speakers for perceived extraversion
and emotional stability (Koppensteiner & Grammer, 2011), in the pres-
ent studywe only foundnoteworthy gender differenceswhen including
party status. The results obtained suggest that dominance displays, that
negatively affect perceptions of trustworthiness, are predominantly
shown by male speakers expected to control and criticize the work of
those who are in power. Male and female speakers of the government,on the other hand, may intend to communicate integrity and on the
level of body motion this might look similar for both genders.
4.1. Conclusions
Snap judgments are not only guided by the outward appearance and
facial expressions but also by salient and simple motion cues. We show
that speakers displaying expansivemovements and a great deal of body
activity are rated high on dominance and low on trustworthiness. In ad-
dition, females and male members of the ruling parties appear to com-
municate their views in a different way than males from the opposition
and such differences appear to be discernable in bodymotion. This hints
that politicians not only express their positions with words but also
with their bodies.
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